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| egg appdrently requires the growth .of a 1arge amount of new mehbrane,

-

‘.r_;__a;phenomenon_which lends 1tse}f to ultrastrueturai analysis Further,
the site of the cleavage furrow in this material can betprecisely ,
w localized using a dissecting microscope and also a large number of -
, ,-émbryos can be readily obtained at one time Ihe system can therefore";
Leyz" be used as a model for studying membrane assembly- and sources.
| 1t is becoming increasing]y apparent that cytokinesis in
o embryopic*tedis from a number of specips is a result of the integrated’ k
1-,. ‘effect of”several events such as a cpntractile process (Marsland and
Landau,£1954), the formation of stab1e 1nterce1]u1ar contacts between
<1:,f Jthe dividing ce]is (B]uemink, 1971a, b) and a phenomenon involving
| ~Tmembrane growth whereby new membrane is added to the surface to.

L

“-accommodate the two daughter ce]ls (Se]man and‘fer 1970) ~The
Lprecise interrelationships of these events are as ;§t unclear

- In a'recent report (Ka]t, ]971b), attention has been focused
_."qg the importanCe of surface features and interb]astomeric Junctions

- as early as the first c]eavage stage in the fbrmationiof 3 j b]astocoel

in amphibian embryos AJso, Biuemink (1971&, b), 1ng the effect

) cytochaiasin B on early amphibian embryos, has ‘@ 'hasized,the.~
| '1mportancé of the 1nterb1astomeric surface in holding the two hiasto-.
,meres together Hhiie the relationship between the*p]asma membrane oﬁk
fg”-adaacent blastomeres has been. examined by Sanders and Zalik (1972a) by
'37, transmission e]ectron m1croscopy,4there is no account*bf the three- ;
‘ 'dimensional relationship between such cel]s, as qtfered by scanning
o electron microscope (SEM). This is due, in part, tb the fact that |

oy

cimethods which are suitab%e—for examining the outer surface of the ceiis :



(&)

by SEM cannot be readily appliea to the interbiastomeric zone,

Membrane gr

»

, . L e = : .
dividing cells. In the latter case new membranes ape required for cell

repair: infﬁntraceliular transport,and in membrane turnover. While ?
the importance of membrane growth in the furrow region'has been
emphasized by uprh,on amphibian embrybs (Se]man and Naddington, 1955,>“
Zotin. 1964 Selman and Perry. 1970; Bluemink 1971b), it is probgbly '

the least understood of the phenomena associated with cieaVage The ,ﬂb

i

_ appearance of unpigmented surface in the: furrow of the normaliy pig-

mented anima] poie—has been considered to be evidence for the addition

' - of new membrane in this region (5e1mdn and Perry, 1915 Bluemink and

8

-

De 4.aat, 1973) whiie discussing formation of the blastocoel “in early
.. Xenopua embryos Ka]tf{i971b) has suggested that vesicies transporting

material from the cytopiasm to the. blastocoeJ may fuse with the ce]]

: membrane, thus providing 2 possib]e mechanism for the appearance of

the additional membra“e required in. cieavage However. ultrastructural

demonstration of any prec1se Tocation for such fu51on activity has

©

heretofore been lacking. =~

Regarding the supp]y of new’ membrane in Xenopus there have

been two suggestions which are probably not mutuai]y echu51ve First,
' A :
preassembled membranes in the form-of vesicles.may be inserted into the ,

existing‘membranes (Bluemink, 1971b Singal and Sanders, 1974a) Second,
precur/or moiecuies may be interpo]ated into’ the plasma membrane,;" a
(Bluemink 1971b; B]uemink ‘and De Laat, ]973) The preaSSembled . )

membranes in Xanopus may either be deriwed from the Go]gi bodies-,~ ;’;;,
(Sanders, 1973 Singal a;d Sanders, 1974a) or from the endoplasmic °

o

.
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reticulum (Bluemink. 197lb) In addition to the Golgi bodies o‘ the
_i_____endnplasmdc reticulum. lipid droolets are iven attention here as a
possible source of the new membranes From in vitro experimehts |

(Stoeckenius, l962a. b) and in vivo studies (Mercer. l962, Norrenvang,

l968) it has been shown that lipids and. lipid droplets are capable of:

forming lamellar structures and ordered membranes. However, no
\ report is availab]e that deScribes the morphology and interrelationship :
- of Golgi bodies, endoplasmic reticulum -and lipid droplets in the first f

cleavage xenapue embryos

L s

The Golgi body and its associated structures‘have been . ;f
implicated in the synthesis, 1EE;§E;1iZi3r transport and transport of
macromolecules to the exterior in several cell types (Nise and |
Flickinger, l970a, Bennett and Leblond l97l Northcote, l97l. whaley”
et az 1972) In Xenopus embryos, its association with the plasma |
membrane and the probable transport of Golgfuderived vesicles to the ’
cel; surface has been documented (Sanders l973, Singal and Sanders,,
s l974a)< How the Golgh body nnintains itself in xenopus embryos is still ‘
| an: unanswered question. - ’ ' |

- This thesis presents some hitherto updescribed features

associated with the process bf first cleavage in Xenopus embryos,"and

- correlates results from several techniques such as scanning and tranSa .
mission electron microscopy coupled with the use of lanthanum asa
marker for cell surface material. Application of tuo main methods for .

- he SEM study of these embryos is described which makes it possible to.""
' ':f examine both the outer and intérb]astomeric surfaces and thereby build?ﬁpﬁ

4

up a composite topographical picture of the entire blastomeric surface. .

.
] L
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' ‘; Thefgfddﬁfaieo:provfpj ’ ‘morpho1ogicaludescription of Golgd bodies,,i;w,
endoplasmic reticyl J"juterrelationsh'pf,

— cudiind 1 pi¢ dro lots and reveals
o :among these,@." enes. svwem:e 1: provued for a , |
.;'Go1g1 bodies and "the endoplaspic reticul um ,,A better 1nsight regarding Lk*f§

| 'dthe role of the Golgi.body during cleavage has been obtained by the Qf}gf“

.7f;:5demonstration of th1am1ne pyroph05phatase37ct1v1ty aud hy fixation of

.’:embryos with an osmium tetroxide - zinegf’ 1de reagent. Preliuﬂnary -?;ﬁfﬁ
7:1nformation obta1ned from fucose-3H uptake 1nto the embryos hzs a1so L

'been 1nc1uded An assembly route followed oy-the ce11 surfac mater1a1

‘haS'been proposed ‘1]r ,;g;lf S ,','_ -lcdﬁa‘f - ;e».:i‘u* ‘. E
.;since tﬁe;c;u,iﬂoemeqtfof_tnis[pro;epiijﬁpigzl;;g_ﬁqﬁbg};gf RIS,

f freports of ultrast' :‘”dgations have appeared. Eoth from our /Tﬂ?}a

a laboratpry (Sander‘  and 28Tk, 972a~ Sanders, 1973. Sandem and Singal; SST
. 1973, Singal ‘And Sanders, 1973a. b, 1974a, b, c) and from others g

(Kalt. 1971a, b, Bluemink 1971a. b. 1972. Bluemjnk and De Laat, ]973’:f"

g'. o De Laat et az., 1973)'devoted to the understanding_of the phenOMenon '3j

: of- c]eavage 1n anopus embryos., :,:,E“*;.LT.H,:;;:lﬁcj

. ] h\::‘\-’::-:: o ’ ‘.' :
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recogndtion and adhesion 1n the gametes‘of ChZamydbmonae (w1ese and
Shoemaker,5197o) Studies on aggregatidh of- cells from Mtaroatona '
l ,

\mltfem, a br'lght red spor&ge, and Haliclana occulata. a 'I‘Ight .
_____purple_brnwnesponges_haye_shoun that the presence of celﬂ surface '

matertal endows the ceqls with selective adhesiveness (Moscona, .
d963) Another 1nterest1ng example of cell recbgnition through -
_ specific surface carbohydrate 1s provided by the phenomenon of |
homing of lymphocytes Small lymphocytes have a unique circulatory'
‘ t"route. se]ectiVe]y emerging from the b]ood stream in lymphoid
" tissue and then circu]ating ‘back: to ‘the bTood via the 1ymphat1c
l.z_system Gesner and G1nsburg (1964) showed that Iymphocytes. : |
»treated in vztré w1th g1ycosidase and then rébinjected went
- primari]y to the liveé 1nstead of -the- sp]een and lymph nodes, ’
.indicating that surface sugars are important in proper hom1ng .of
,ithe cel]s Ant1gen1city of blood cells is a]so determined by the
l_sugar mo1et1es in “the surface glycohroteins and egcol1p1ds (see '
:rev1ew by W1nzler, 1970) ’ ‘ # |
. | Cytochemical techh1ques such as the 1ocalization of

Ll

B thlam1ne pyrophosphatase or fixat1on w1th osmzum tetrox;de - z1nc .

1od1de reagent by v1rtue of their speénﬂ aff1nity for the Go]¢1,,x.

--"-‘v:

}

’body, can be useful too]s fo' : tter unders/and1ng of the role : ';

t-of the organe11e 1n d1v1d1ng or secrbt ry cel]s _
o The enzyme th1amine pyrqphdsphatase (TPPasé) 1n a ce11
}gcan be re]iabe loE'T1zed by cytéchem1ca1 procedures (Al]en, 1963, ;':-'

Nov1koff et al., 1971) In most ceﬂls the enzyme 1s locaiized 1n
8

: the Go]g1 membranes * a[esult of wh1ch it is- usuaHy consldered

" ¥ S T TS
4

SR
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-8s -a marker enzyme specific for the Golgi body (Novikoff and '"‘
‘ Goldfischer, l96l Shanthaveerappavand Bourné 19653 Goldfischer
- ( et al , l97l) However, panersal1ty of the statement 1s debafable.

-———asithe—enzyme—has_been_locaJized_in_othen_cell_orgaoelles fnr

.example. 1n hepatic cells ang neurons df rat nodose ganglion the
'enzyme 1s present Hn rough endoplasmic reticulum (Holtzman ;i az., ;
E 19673 Cheetham et al ’ 1971) TPPase has also been reported in .
~ nerve endy.gs (DeIrald1 et al., 1970; Seizo and DeTores Arnaiz,
1970; Gr1ff1th and Bondareff,qlg73) The role of phosphatases in
" Golgi bod1es and other cytomembranes has been speculated upon by

‘Novikoff et az (1962) "S1nce TPP is an essential coenzyme 1ni ) [5/’_?“

‘_pyruvate and a-ketoglutarate decarboxylations is it possible, ;‘i

| without a direct role, that the TPP hydrolys1ng enzyme(s? influence

f.how much acetyl CoA is funnelled to phosphol1p1d or other substanceSi : _
:of prom1nence in the Golgi apparatus?"' ’ » ' _ |

"} . A,zomplex of osmium tetroxide with zinc aod1de (OZI) has
1been employed by several authors as xat1ve sta1n. and in‘most
.cases a preferentlal dep051t1on of metal (OZI) on the Golg1 reg1on o
' s observed (Ebner ang Nlebauer, 1967; N1ebauey et az 9 1969 Elias f

| et aZ s 1972 Dauwalder and Whaley, 1973; Mart1n and Sp1cer, 19739 ‘

Complexes of osmlum tetrox1de with 1od1des of o%her d1va]ent cat1on a S

‘such as calc1um and’ cadmlum (MaJllet 1968) ﬁhd sodlum have also,been'f

vtr1ed\(Ellas et al.,’ 1972) 0Of all the complexes, 0zl has beep

‘used mostnfrequently and the technlque has ylelded reproduc1ble,,, ;f}h"?“" '

L

results The chem1st:i/9f the reactlon 1s st1ll not clear. 1nasmuch
t

”'~as in Hydna sta)n1ng he surface w1th 0zZ1 has been attr{buted to
A : : :
s p,-:}_~~~ . | '-w;ﬁ - “ﬁ :7



: Mucppolysaccharides (E'lias et az., 1972) and 1n epidermal Langerhans :

' | cens 'Hp1ds ‘have been he1d responsible for the metal deposits
' ,.(Ma'll'let ]968. N'lebauer et az., lgseae L o

-2

} membranes during c'leavage. ‘ﬁth& it be 60191 bod'les endop]asmic

reticuliim or other ce'll constituents stud'les on cell division 1n
\ amphibian embryos recogﬁize the fact that 1ncreased surface area o :
in cytokinesis 1s largely accounted for by the supp'ly of:g;ev)(

;materials (Se]man and Perry, 1970 Bluemink and De Laat. 19’73)
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-in'

uature animals by 1nject1ng chorionic gonadotrophin (Antuitfin"S'
Parke-Davis) Females were 1njected w1th 1 000 1nternationa1 units
(IU) and-males with 500 IU Embryos were always hand1ed 1n Steinberg s
physio]ogical salt solution (SPSS) made up as follows.“ 17 g NaCl was
dissolved in 100 ml of dist111ed water. 250 mg KC1 1n 50 ml 400 mg
Ca(N03)2 4 HzO 1n so ml. .1 oes mg Mgso,, 1n 50 ml' 2 soq mg Tris"wa '

.....

studys‘ In the first_“

drfbd;
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 Development of the frs three(T-TT) Clecvage Gooves(CG)

“Spead of the grooe in degress.

l'FihureJZ

JF;l

/T'“‘e ‘"""’ i
(L‘. ) Formahon “of - pigment. smpes PR IR
{==-=-) Time lapse prior to the start of, next cleovoge groove L
()R rst cleovoge furrow complete E j-‘ R DRt

Craph showing developmental time for the first three
3

.;5c1eavage grooves (CG) In first and second CG the upper :'l

'*“ﬂhalf (up, to 180 degrees) of the groove-appears in a. rela-ﬁ;T

. /

I '

;tively short time (>7‘mins) The first cleavage furrow is i}

3 -

_’not complete until after the II CG has traversed more than

90 degrees on the embryo surface.l Third CG starts simul-.: N

S fﬁ
taneously at four different points and is‘thus not repre- o

sented in degrees.,

o -r-’f/,1_ .:,;:iévaie,gri;; ;iltt: .i':%f;tfru;{i fl;;i
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‘14: Ultrastructurai Features Associated withathe CIeavage

Sbanntng Eleatran M@araacope d%aervattana

Fixed and. air-dried embryos were more~brittieoin comparison

-'*fand was clear]y distinguishab]e from the smooth surface remote from the

1 a]so showed an- under]ying fi]amentous network (Fig 6)

flfwith frozen-dried specimens., In “the fixed embryos where the vitelline;hff?f
"Lmembrane was removed during fixation, the outer surface remote from thei*ilfi
'}cleavage groove revealed a relative]y smooth surface with wa unduiations ;%
_l;(Fig. 3) In the immediate vicinity of the groove, however, the surface \ “
;.,was thrown into folds extending 150 - 200 u (figs 3 4) These folds
:f,;ciearly were ot artefacts since they occurred in preciseiy the region
E of stress or tension 1ines which can be seen in living embryos. aTh;Q:'-ﬁh‘

3~,fo]ds appeared immediately after the DS stage and became increasing]y

prominent wrth ‘the wth of ‘the furrow up to FAG stage, after which
they dechned in m’ er and 51ze., After the JCG stage where the furrow
} has grown rough]y 300 M into the embryo the stress fb]ds were restricted
B to a ‘length of 25 u on ej ther side of the groove. , In the ‘egetal po]e

%', groove the folds were relatively less prominent"‘Observations at

| uhigher magnification showed that the surface of the stress-fold region
& fwas rougﬁ‘\owing to the presence of biunt protuberances (Figs 4, 5)

v

'1groove. Examination of thin sections through the stress fo]d region
'-(-aiso-revealed these protuberances (Fig 6) and~1n addition this region'
In order to examdne the laterai surfaces of the blastomeres,
13embryos at. the CF stage were manuaily separated aiong the cleavage_:
»‘plane. When not previdusiy removed the dried vitelline membrane

.1stretched across the furrow, was ea511y cracked by appiying pressure




3.8inole erbryo in HAG-stage showing ¢leavage groove and stress

I
o B ‘ . L ‘.

N

ce area close

“showing stress ‘folds. (SF)

FAG-stage enbryo. Sirfa
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.lﬁj;&materiaf/, Smailer vesicies werf observed atthched t0” the 1arger .
ﬁ;s:,fvesi/;es, often while the. lfrter.were apparently»drscharﬁfng their‘fgfzy
| ;,contents (Fig. 12) Ves ‘c]es ciose to the furrow showed a trilaminar
,‘iff;; ,limiting membrane simi{/:ﬁin appearance to the plasma membrane (Fig
--———*—11i———tn—contrast——th,;[‘ 'h s farther
Iacked the triiaminar pattern v»i{f'ffﬁ;fflif 7ff'l ‘uff“f‘]fﬁiasf??sv»4

-

;",?"jjw ' ;”TH' The furrow tip (FT I in Fig. }0) showed a villous trans- ol
,”:‘f‘fbrmation (Figs 13a, 14, 17) noted earlier by scanning eleqtron E:\;L'“
| ::f”f,;microscopy;(Figs 7a, bb These microviili remained in the position,;ﬂil

,ﬁ;i59‘ 83). and were subsequently oriented as the band shown in Figs. ;'*fT

ri;17a and b (CF stage) Up unti] the JCG stage the microv1]11 advanced: i
- with the furrowftip to form the 1eading edge The band of. microvilli
; ;:// thus demarcated the part of the furrow that had grown between the SG
| 3nd JCG stages from that which had subsequently progressed to the CF

ffffg-,}; | am | The presence of microfilaments—immediately subjacent to the

flﬂﬂfurrow membrane has been described by B]uemink (1971b) up to the JCG

'~‘f'ffthan befo#k\ ) "7. - ?-fiﬁ : 3mr;-;ugf .fff’;51L ;f]ff}}_;f‘7‘

Ih the regioh of FT I examination of sections often gave

“ripeie & S ippa e

%gtdi‘anthe 1mpression of larée empty vacuoﬂes;zn close association with_the_ftw

i*f7ff;§furrow tip (Fig. IS) Study of serial sections, however, revea1ed thatf
”}f“};these were actuéaly continuous with the furrow space and by their lack;




g
~f-‘?ffvj3furpow space. Avrows point to the scattered P°Pt1°"s

LU 000l i*ffffﬂié?*:,tiﬁi‘7f}lk“f

i;jFurrow tip I Microvi]li arefseen projecting 1nto the

'iffi 'ﬁ4 :En1argement of the mid-body show1ng tubuu

.;Furﬁoﬁ.tip 1vshows,vécu61éstﬁq{_dwefactﬁailyfc"‘

| with the furrow membrane.u A popu

/ .

""f“.-?’varsefy as: wen as obliquel.v ’
73,000, R

lation of smh]lf'e ‘cTes
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";'nguently for 0, 5. 20, 40 and 80 mdnﬁ%es and trialdghyde fixed were
exposed to I1fbrd L4 emulsion for ﬁeveraT weeks._ Df%tributéon of: the

s tver grains was judged by visual 1nspection./ It was difficult to

L4_emulsion were smal]e:,”

| n} . 2. .Pibment granu]es stiosgd
i effect) when‘thfy wel
dould be: differen‘_.




Fig‘ 26. Post-fncubation time._. O minu;e.-f Furr

ow ?:)rmation has. n S &
, yet started Si‘lver grains are mostly present 1n the cy;o- L i
' ' plasm‘. A nomspecific distribution of gra'lns can he seen L F

near the outer surface (OS) -,_.'-7" o n
R x900 it | P

51927/ Post«jncubagon t'ime ,mind'es. Furrow formation has not

yet started S'l'lver gradns a‘ve seen (amws) on‘ly in the
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? nysocmim smm I
Ianthmuon mam I ":.; o O AR
= e The' presance o‘l' Ianthanun nitrata d&ving ﬂxatiOn ultedin
| thc doposition of An a‘lc;tron dansa maw axtarna‘l to tna cﬂ Mrana '
outerwost dark fanina of thc‘ trilaninar ndim»a

’y a'lthougn the tnner dirk lantna was-still discernibh (Figs. so.sz, .
S S
L 'rne prasence of thiss\tamq Tayer: i'acilitated the examination of. surfaca "’
T e .
o topography. The thickness of the stainab'le 1ayar‘. masured ﬂhere the'’ . ?_-f;'
@

:“'. menbrane was cut transversely. showed variations according to tha
region of the furrow Thase variations were consistently obtainad . ) L
v TMoutemst rcgion of the furrow disp'i'ayed a unii‘omly thick ..
{100 -~ 150 R) 1antham’stained layer similar to. that g 2 ’
. surface wte from ti!e'i'urrow (E’ig.~59)’ A‘t a dgptn of. appro%atelyw g‘p

oz

70 u the zmcknassgm,
‘fabout 0.25 0 (Fig. 60) ,
iated with the furm membrane (:Figs. n, 12), m@ deeply the stained ‘ _;‘_' \
layer showed a gradual decrease in thickness (Fig. 61);in the furm tip o
area (FT l) the: thickniss 0f the layer was at a: decreased_leve'l but was

ire the iarge vesicies ana exu&ate wei'e assﬁt- '» - -

stil'l greater than that on tneouter surface, and was. nnifom; om R
\ occas“%nally patchy" (Fig. 62)., Stained materiaiaéas als& present loose e l':_"
_‘ witnin the furm spac&.. Tne vegetal pole—furm fFig. 63) showed a T
fairly unggm Tayer “throughout, esout wg- iso x tmc% and sinﬂar E
to that seen in tne outermstxgﬁ cf tbe arﬁnal pole ?urm ;‘;_-}' *“*

After the i’umﬂ had aassed the JCG stage and had travensed
approxinately two-stMrds tne elwryb. the opposing Iﬁ'aiias ran ‘:", :
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pyrophosphatase-; Shouing the appearance of reaction product
1n the 60191 bodies. : ' o

Fig. 77. §Un1fornﬂy dense reaction product is seen 1n a single cisterna -
| at ‘the convex “face of ‘the Golgi dey.\ x27 500 | o

fig. 78. Reagtion product 1s visible in- three of the 60191 cisternae -

“.and .in some of the assﬂ%iated ves1c1es.

Figs 79.

X27,500 _" s

>

'1 '1face shows a diffused reaction product

" x27,500 ",’*;

©

A diffused type of reaction product 1s seen

.’body and 1n most of the associated vesicles..

xss,ooo L

A‘Golgi body (G) near the furrow. c1sterna at the convex







Fig. 81 E‘lectroh dense deposﬂ:s are seen 1n the vesicles as well as

w .

. "Fig. 82 A portjon of the furm of a Jcs-staqe eﬂryo H‘Icrovﬂli

- R and the ﬂm'ow menbrane show scattered deposits :‘ilrllar dn

| appearance to the one shovm by Golgi cisterm in Fig.. 79.

- x37.000 R

g

Fig 83, A ﬂirtion of the furrow after JCG-stage. mcrovi‘lﬁ at
. furrow tip 1 (FT I) are negative and the furrow area

1mediateu ahead of FT I shows unifom'ly dense dépos'lts

in the mbrme cisteme close to the furnow (l-‘).o Surface
) rane shm Htﬂe or ne’ ﬁdeposflt., S RENTA

* . N . L e B v 5 . N
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L glycogen mlght be trnnsferred 'from the vcytoplasm to the outs'lde.,j. l e
B -.';‘ - Accorﬂhg to hlm. the outer mrmbrane of a double-membrane ves‘lcle R

fuses wlth the plasma membrane and the material stlll dellmlted
by the 1nner membrane,is released lnto the furrow, l-ldwever. the o
B ;‘,., speculatlorl lacks structural-evidence Although 1ntact vesicles
- 1n the furrow were observed during the present study. Kalt 3 (197lb)
suggest'lon cahnot be apopted to’ explaln veslcle transfer. because |
o .. some of. the vésjcles in the’ furm stiTi showed a douhle membrane
(Flg. l9) Uoreover. not all the Mtcles 'ln the nearby cytoplasm.
had a double membrane' S ’ S ;‘~-- e e ,“ o
o There 1s no general agreeunt concern'lng the origln of the |
- Vesicles wh1cb supply membrane »to the growlng furrow In Xenopus 1t “,'
\ has’been suggested that the vesicles could be a producy of the: rough |
_ o endoplasmic reticulum (Bluemink, l97lb, Bluaink and De Laat. l973)
o or, the Golgi complex (l(alt, 197lb) Preseht observations support
} the latter vieh inasmuch as. the small vesiclés were closely assoclated .
wlth the Golgi complex and $cattered between it and the furrow tip. =
_ The Golgi orlgln of the larger veslcles s a'lso very 'I'Ikely, since o
: " slmilan veslcles are observed in’ Juxtaposition vdth this 6rganelle o

at later stages,of deve]opment (Sanders. l973) and ‘ln other cell -
types (lﬂse and Flickinger, T970a) Veslcles seen continuous vrlth o

of p‘lnocytosis as fs indfcated by the use of ferrltin. %

Ferrltln ls an 1',' : ontain'lng protein and has been uSed -

1960) It has the Va_



.‘}.1¢rge enoughi {about ioo l‘diameter) to be seen individui‘l“ly )
- .‘QFarrant. 19!#. Massover ot al.s. 1973) Surgicalg;_

‘.. PRET AT A‘.

denuuéd ss- Sl T
.8 " -

i, * .

'likeiy wei‘lmerging. | Although very 'little ferritin was bound to -
the outer or to the furrow surface, the result showed ,
, 'that the ferri tin -Was aVailab'le in the furrow., Moreover. the .
- fFlow of materia'ls from the cytoplasm to the furrow is indicated LRI
"‘ﬂ.by the foliowing T ;- K Q o .

and Leblond mo, Hise and Fiickinger, 1970a) also favours the i
- passage of vesicles from the Golgi complex to the ce'n surface ;

' over the reverse direction., ,t, o

» -stage embryw w%re grown Ta dii’ferent concentratidns of ferri tin "
_ (25‘ 50. and’ ioo mg x) for 20 min“utes. In t&in sections of theseg i
- etnbryos. vesic'les of the type described above were present in the

c.vtoplasm near the furrow. but theY did/ not show an.v ferritin in . L V'."‘f/

' them, indicating that the vesicles continuous with the furrow most

T

1. observation of profi'les where vesic'les were seen

t apparently discharging thei)' exudate (Figa 11)

AT into the furrow | , S

e appearance of thiamine Pyrﬁphatase aotivity B ', 2

.’ :Tjn the furrow during deveslopme"t while ’earHer ‘ .
the activity was restri“cted to the Golgi bodies WL

\ ! . o and vesicles An.. the cytoplasm._i' i | f{-%‘-fﬁ‘i”'_j-:‘f-

| r 3 presence of a large nunber of intact veﬁicles in ﬁ %”

B S - & R
L . the- furrow S S ..f Ra ;.;__ : )

he weight of previous evidence (for example Bennett




= -;'-".'f.°"‘°""°dk wﬂ\ ‘vﬂth \the"scanning_-;md

G f"‘ "°P1d membrane Procluction (Buek and Tisde'le ,,iosz. senm ...d
| Perr_y, 1970, B'luemink. 1922) or utﬂ‘lzation (Sandeps, 1970) " R -
K suggests that d;hey accmlpany sites of 1ncreased mentrane turnover. |
' - SOme observations (Hg. 15) suggest that they W be the result of |
.'vacuole fusion and the subsequent excess of membrqne et the /

_.»,surface.o Tﬁe ebsence of microvﬂlous transformation from furrow " \

- jfﬁf"tip I correlates with the absence of loca‘lized vacuo'le fusion.,._‘; O o

S
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B }ix accumu'lated 1n a vacuole (comparab1e to ’Hpid droplets of the

present“}ase might be an in, va x 1 , , R

_V:,possibi11ky a1so finds support from the suggest1on that lipochondria. -'t

w“:_]\in addition to fatty ac1ds and phosphatides. may contain proteins “*:ﬂv
) }f;,(Ho1tfreter, 1946) This would mean that the basic membrane con- e
‘f‘stituents are available 1n/the lipid drop1ets. The.membrane pro-‘

' :'fﬂes or. "bHsters o the. surface of Hpid drop'lets 1n the h'zapulua

"oocyte have been»_'l erpreted as a product of the dropiets

, (Nprrevang, 19 ') A s'Imﬂar format.ion of‘ structured membrane

. systems from phospho]ipid 1ndlusions during ddfferentiation of '

c

:'_ . embryonic cens has beerr documented by Mercer (1962)t , According
RO X 3 ‘

to this worker "Qany membranous organe'ﬂes of cells cou'ld be the
{esultdf the spontaneous d1ssd’lution of a mass of phospholipid

S =,Ilpresent study) at some early stage 1n the ceH ‘s history

Upid d?‘ONGtS may therefore represent a membrane ' "'_..f : , ’ f

':.f‘reserve from which qenesis of cytbmembranes can take place. _ :
© U IF they are servingjthe :\Itabo'lic role;of supply of cytomembranes /

'-.l'j,then they are more than réj storage granu'l es and sholﬂd be w

-~

- '.'v__;':f’considered as cel‘l organenes S R Ay
b Endoplasmw z'etwulum /., ‘. S o | R
- ; " v°.,_ The fringed appearance of the ER was due to the presence

of fﬂamentous projections - From an m mfz'o study of microsmnes,




’°iQuestion arises why the ER cisternae cohtinuous vdth lipid”droplet¥

- /

Tdid not show a fringed interior despite the fact that they had
i ribosomes attached to it. One possible explanation could be that
- they represent nascent membranes that have,Just aequired ribosomes. L
| i_ , ‘: Fringed ER showed three morphological forms. namely.:,~
. 1: paired cisternae, single cisternae and vesicles.» They all appear
X related to Sne another inasmuch as the single cisternae (Fig..46)
“'fa:,’could hﬁ*e been one of a pair of cisternae. cut along the longer
_[iV)axis with the plane of the section passing through only one .
:AT':cisterna of. the pair.. All the embryos studied and the micrographs j

‘. presented here (Figs 39-43) strongly suggest that the fringed ER

o f"i,'

vesicles are derived from ﬁgdnged ER cisternae._:ﬁ‘

- -~ The fringed ER VeSicles described here are different in
. : several #ays from similar fringed vesicles reported in lmoebae 5555;?*5ﬂ

(Sanders, 1970, Hise and Flickinger. 1970a) The former have

"n_al | ribosomes and are derived from endoplasmic reticulum whereas in ‘,inf}%?f

\amoebae fringed vesicles are devoid of ribdsomes GSanders, 1970,

R A Ghateotrt Rt
A realisy g b ﬁ_*

T "‘_';-'Hise and Flickinger, _1976a) and find their origin in Golgt- bodie’""-‘"‘f "

ij;v(uise and/Flickinger, 1970a) In the present case the fringed EB

' 5vesicles were seen associated with the,cOnvex face of the Golgi
]vbody. but in amoebae association of fringed vesicles with solgi
oo /
1»l970a)

"\‘ .



) “','transformattons between nuclear enve]ope. endop]asmic reticulum(:

"~ and. annulate lamel}ae (Palade, 1956 Longa, 1972) can also. cbn-.,
'-Ztribute to the ER systf "different deveiopmenta] stagesJ

"‘However, none of the present observations support this concept

"1';i;for xenopua embryos.} Dallner and hts co-workers (1955) uhve

"“ffﬁiation with yolk pldteletsa

i s”postulated that membnane phospholipids and proteins'a“e firﬁ
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